Rapid and efficient enzyme encapsulation in a dendrimer silica nanocomposite.
We report the entrapment of horseradish peroxidase and quantitative encapsulation of glucose oxidase within silica nanoparticles by utilizing an amine-terminated dendritic template. Our improved strategy employs a water-soluble biomimetic template which is able to catalyze the condensation of Si(OH)(4) to silica nanoparticles while trapping an enzyme inside the mesoporous material. Kinetic analysis shows enzyme functionality to be mostly unchanged. Also, the role of pI and ionic strength within the encapsulation environment was found to strongly influence encapsulation. These results suggest that the electrostatic manipulation of a strong supramolecular silica-precipitating complex of enzyme and dendrimer has the potential of adding a vast array of chemical and biological activity to hybrid materials. [image: see text] Enzyme immobilization within a silica nanocomposite.